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Eip,llt u] t ravio] et inta~,cs rc])lc,se.tit iII~, t}Ic: lICS; t I-eso]ut icnl aIId f;{!cl[:?-:i~>lliczll
cc)vcl”a~,c  W(,l-c C.}los(!ll f 1“0111  L}losc, 01)1  :Iillcd l)y t]le Voyaf,c!l-  1 allcl 2

1:1( ~anlc  L

:; ,;,~~.~.]-:(  t (Tal)l c.

1). ‘1’tle p, Yee.11  (().55  MIII)  aILd C.]eal-  ((J.  tI_/ jIII) jiltel- illlap,cs ill , .,
w~l.~ a l  so C.}loscll Lcl Illal)

.  quellcc’
tlIC di sk I osolvcd  CC)ICJI- c)f 1  a})[, tus. ‘J’t lC i Illap, (!s Wcl”e

[,,cc)met ric.:il 1 y aIIcl radi c)lllotri cal 1 y CIII il)rat cd accc, rditlp, t o ])ref’1  i~,l]t  aIIcl iltf ] i [I~It
ealillratiotl file:; nlai~ltailicd  [It tile Mu] t imi ssicnl ]ntap,e  }’l”occ!ssill?,  Su}]sy:;  t enl
(Ml 1’S)  at  tl]c: Jet l’ro~Iul  sioll l,al)c~ratol-y , Acldi t joIIal cal il]rat iml f’act ors of 1 ,117
f o r  tllc UV i)llaf:cs, aIId 1 , 1 ‘ /  fOI-  tile c1 Cal- f ’ i  1 tc:l- WC. I-C aIIIIl iecl t c) tile. inlap, es.
‘J’tli $; c.orrec.  t i CIII v’as  del-jve.cl I)y avrl-a~,i IIp, tile factor required  t o l]rill~, ]Jllotonwt ric.
~,rc)uIId  has{:d ol)s;  orvat i OIIS of” scvera]  i c y  s a t e l l i t e s , illcl udi tip, Eurc)lIa  , Gatlymc!de ,
1<11( ’ : 1 , aIId l)i C) II C., i 11 aF, I” CemCIIt w j t]] C.c)l-l-c.s]]c)llcli  11/, VOya~,  Cl- Illc!asul”clllellt  s .

1 t is inq)c)rt ant t o I-CnI(nIl)CI  t Ilat IIIOS t of-  tl)e Ol);:e  I- VCCl  vari at iml c)f’illCiclcSf;:if i~
intensity C)tl :1 s~)ac(!craf”t inl:ir,e jS d u c to cllall~,ill~, lacli alit s. al 1(1
emc*r{’,c,IIcc  alI~,l es as a f ullc.t  ic]ll  c]f” ]Jo:;i  t i c)tl C)II  tlIe t ar~,et ‘ s sul-f ace . }~Lll”tllcl-lllcl l”c! ,
im:i~,e:;  ol~taillc!d a t dif f’el-ellt so]ar ]IIIasc aIIfI,lc, s ex}lil)i t dcc.rcnsit)~, illtellsi t y as
t  liis aIIF)l c ilmreas; c:;. ‘1:0 delive tI ma]) of’ IlC)IAIIIal ~-cf lcc. t atmes, wlIic.11 fs a
l-cllre.sellt at ion of tile illtrjllsic all)eclo varjcr, at ic)ll:; C)l I a :;~~,.f :,~~ , i t  is thus
I)cc. cssa Yy to ac.  cu)-;it c] y  (I(,scl.jl)e  tllc ]))lotonlct rjc aIId s o ]  al’ JIIIasc f  ullct i  olIs of
eac.11 i ma~,[: . }’c)llowillp, tlIe tecIIllicIuc:; (lc!scl-il)ecl ill liul-at t  i  et a] .  (1990)  ,  eac.11
i IIIa~,CJ w a s  f i t  to tile fullc.tiol} (Jlu?-atti  ,  198~4)

W1l CI. C f  ( 0 )  js tllc SOl aI- ]lllas[! fu]lc. t it)]], w]li CII CX]IICSSCS cllatlf,es i]) illt ellsj t  y  duc

t  o C.l IaIIfJ, CS ill tile s o ]  a]- ]JIIaso  ziII~,l c. ,  p n~}d v [II.(, t}l(, Cc]sjlles  [If tllc’ enlc’r~,(’tlcc.

a n d  ill(’jdellc. c. allp,l C.s ,
6

aIId A  is a l~a]”anlct  e]” SUC]I t]lat  A  = O  i s  a  ]Iu]”c: l.anlllcl”t
sC[lt tc:l-el-  [Ic,lllill:,Ie.cI  ~,y lllll]t jl>][!  :;catt[,]-jll~,,  :IIIC1 A  = I i s  a })UI” C sitl~,]e sc.attcl_~II~,

s ill. f[ l~, ~ ( I jk. c tllc MCI OI’1)  . WC, f“illd  t}lat A= 1 adequate]  y  desc. ~-il)es al ) cIl)sc Ivat3c IIIs ,
ill a~,rccnletlt with tlLc ])redjctiolls  c]f }{uratti  (198~1) .
t  0 c,acll intar,c,

‘J’l Ie f“u~ict j oII:;  were alIIIl  i ccl
lc) ol)t[lill tlc)ylll;l] ref]ce.  tal]ees, for wllicll I)c,tll  u  alId  u  =

f o r  cacll inm~,o i  s  1  i s t  Cd ill ‘J’al)le  2) . I’IIc in[a?,cs 1’ ( 01:1; ‘“[;l{.~TeI-C  tllc,tl nlc)saicec
I)est ]c!solut ion c>f ovf:r] a~~])i~l~, Ic~,jc IIIs was; i IICI udecl) aIIcl cle~, racled t o a C. CmIIIIO  II
Yc’so]ut  icnl. Gcor,ra])lli cal 1 oll~,i tuck
l)asc$.  cl 011

and 1 at i t ucl(! f or oacl I l)ixe.1  WCr C coru])ut  cd
sl)accc.l-af’t ])oitlt ill~, ill fornlat icIIl Collt ajllecl ill tile Vclya F,cr SuI)I~l  emc’tlt a l

Kxl)el-ilue]it l)at n Rec. ord (SKI)}{)  , wlIic}I  is ulailltailled l)y M I P S  a t  tll{:  Jet l’rc)l)ulsic)II
ljal)  orat C1l’y , }’ilml l y ,  tile inla
2). ‘?

es w[,I”(! proluct ccl itlto Mercator  c.oorclitmtos  (l~ip,ure
‘1’tlc {!qujval  C’llt 111:1}) ill t 10 clear filter, wllic.11 was ol-i ~,itwll  1 y ~]re:;cllt ccl ill

a  mc)rc  I-uclinie]]t  a r y  f  c)l”m  l)y Squyrc?s  et al , ( 1 9 9 3 ) ,  i s  a]sc) SILOW1l i  II Fi Foure. 2  .

co] [)]” ratic] llla~)s Wel’(! ‘ol)t ailled I>y Yatioitl[: c)acll  (1V inla~,c, wi tli j t:;
ec~ll-t’s])c)llclillp,  inia~,e  ol)t aiIIccl ill t}lc c)ra II~,6 ( 0 . 5 8  W) ( ) ] ’  ~,1’~~11  f“f] ter (’J’al)lc  ?) .
‘1’IIc i IIIFIF,C  r:I t i os we]”c tllell n[os:ii  c.ed aIId  ])ro~c,ct C,C1 (t)ot t  o][l of Fi ~,urc~  ?) .

WC 0s1 inlat e IIIC ll-I’CII-S  of OUI ]ll-OC. CSSCC1 i aIIIF,e S as f“ol 1 o w s : tile itltertm]
err OI-S  w i  tllill aII inm~,e  arc. 1  0ss t}lall 1 % ;  f o r  jmaf I,es of
--1%.

tile SaIIIe f i 1 t [r they are
‘J’llc relat ive cal il)rat iot~s I)c,tweell tile lJV, Cl CaI-, ~,re. c.11, aIId CII-a IIp,e f i 1 ters

al-o. ac. c.ul-at c! t o -“3?,. }:illal]y, OUI. :Il)scj]ut c cal jl)rat jells :Irc. ~,c)od tc) - 1 / -  5 %  ill
tile clenr, ~,rec, II atlcl ora II~,[, f  i ]  ters, aIIcl - l \ -  81, ill IIIc: UV f i l t e r .

1 1 1 .  ~C!SU]t  S al]d  I)jSC.USSjCHl

}’ip,ur(!  ?  SIIC)WS; cIcarly that tile i~ltf,rfacc I,ctweell tile d a r k  aIId l)ri~,llt
l-<~,iolls of l:i})ctus i  s  ~,raclua] . N[. aI ly eollcc.lltl-ic iso~l}lotc,s;  al”[, cclltcred  011 tll~
[I1)CX  of” mot ion a s  i s  t]lc! Cc:lltc,l” c)f tlie ]a?-p,e  dal-k rer,ic)ll, ‘J’tio  rat j c, III; I]I a t  tl~e.
l)ot t  OIII of l:i[;u~-c  ? slIcIws t}lat CVC, II Ille Colo>-  cjf” 1  al)etus CIIa IIF,CS  F, I-ad Ual ly a s  a
fullc.tioll of dis; tallcc frc)ln t }](: a~)cx of nlot i  0 1 1 . }’i F,UIC 3 a  i s  a  scaIl o f  allIedc)
extl”act  ccl acl-c)ss  tllc illtcrfac. o betweel) tllc: lli~,ll atlcl ICJW all IcclcI ~c.~,iolls. l’t i{,.
Slla])c i s  to fil”st CII-CICI  sillu:; oid:il , a s  Wc)u]  d  t)c. ex])cctecl fc)r t}lc: inll)ac. t o f
exo~,clIc)us  ]>art i c.] e.s ollt c) a S]) IICI-C . A  sjlllj]:ly ]jll~ ~,f t]lc, c.0]01 ratjc] js a] $;@
F,radua]  (1’i F,UI-C 31)) . l~illal 1  y ,  a  t w o  diulellsi c)IIal  Ili st cJ~,ram c)f CCIl CI1- al~d alt)~do

—



(]?j~,{ly(. /,) $;~,ows t~,f~t tile distril)ut  ion o f  Ijotl] tlle~;e quantities; i:; cxtcliclccl.
Our  l’csu]ts a r c ilw.onl]jatjl)lc w i t h  all clldop,c!tmus orip,itl fo~’ tile dark

mat cl”i al C)ll 1 al)ct us . IIlt c!rllal I,l”c)ccssiIl~, ailcl tllc! res;ul t  ill?, c:xt l“usi oIt of dark
i~lt erj or mat eri a]:; w o u l d  resu] t ill a w(:I 1 - de] ill[!at ccl  itlt erf ace I]etweell tlm ICW
and lli~,ll all)edc) rep, ions ,  rat})cr  tllall tllc ~,raclua]  cIIa  IIF,e ill all IcdcI aIId CO ICJI-
jllustratecl ill Pi ;UYCS  ?  aIlcl 3 .

\
}’CJI- aII exof,ellic.  ori~, i]l t  o  tlIC clark nlat eria] ,  tile

lli st o~,ram WCIU1 d s Low cli S1 i llct ~,roul  IjII[;s correspoldi tl~, t o F,CC)I c)p,i c. dcmaj IIS.
I’l Ic f  ] u x  o f  met Ccl I-i t ic m a t e r i a l  a s  a fullc.tioli  o f  ~,osjtioll  011 la}~etusfs

Sul”f  ace ]Ias L)C’C!I1  C a l  Cul a t  C!cl by (:ook  al,cl  I’]-alikl ill (1 9 7 0 ) . I’lmir Model  jIl
Mercat or coorclil)at  es i s SIIOWII i II Fi ~,ul”c  5. I’t]c f lux l)at t erIIs j 1 lust ratccl are.
v e r y  s~nli  1 ar t o t}lose act ua] 1 y f ou~d 011 lalIetus, KVCI1 tll~.  ~)redict  ion o f  a lIjp)I
all);!clc)  llol”tllcrll  po] al- call Wi t}] ~tl illcli st illct bcIrd Cr i  s  I)c)I-ll Out ( 1 , 0  V o  Fl~,el-

U1 traviol  ct. inla~, es of’ tllc sc)utl]crll  ])01 al rc~,jo~l exi st ,  I)ut ~,routlcl {)ase. cl
o b s e r v a t i o n s  (Morrisc~l]  e.t al ., 1 975) atd 1 o w  resolut  ic~tl  Vc)ya~,Cr inwp,es sup,p,est
a  CaI) nlay rxist tllcrc a s  WC]] (Sntitll et n] . , 1982)  . A l  t])ou~~] :i})so]ut (’ V:l]UCS  of”
tl)c f l u x  mlto t}le leaditlp, versus tllc trail illp,  side of la])ctus  are cljifjc:u]t to
detcrmillct a  nlitlimum va]ue. c]f” ?  i  s  ~,ivell l)y tile. rat jcI o f  t}le f lux of 11(,1 iocelltric.
I)art icl es mlt o tllc t w o  ]lenli  Spl ICI-CS. S u r e l y  allotllcr SC) UI-CO o f  m a t e r i a l  nlust I)c
inl])actillr, t}le leaditl~, sidc c,f la})~tus: otllcrwisc, tllc ot}ler Saturlli all s;atcllitcs
would Snow C!vc:l  f,rcat c!]- al br!do  dicllot C)nlics . ‘lllc! f ]Ux of part jcl C!s Ye. sul t illp,  frc)nl
all  inl~)a~t ol]to  tllc  surf-ace  o f  t}le rctro~,l”adc sate] 1  j tc! 1’11O(!I)C!  clc.~lc’llcls Clll tllc

],l)ysi c a ]  })l-C)])CI-t ie. s o f  I)c)tll  tllc ilul)act i~l~, I)c)cly and I’11OC.I)[! ‘ s .Sul”fac. c. : p,ivell tllc
]luntl)cr c)f utlkllowlls i t i s cxt rc!luel  y d i  if i c.u] t t o clet e.rnlillo . At[ u]qwr  1 inli  t oi” 1 0 0
to tl]e r a t i o  c)f leficlillp,/t~-tlilill~,  f l u x fl”Olll }’}IOCIIC  }l~S l) CC.11  C!St illlat Cd ~)y SqLlyl”(?S

at](l SaF,:in  (198~1) . (tllc ori p,itla] scclmrio clm~isiolled l)y Cc)ok atlcl }~r-.atlkl ill, that
I>ri  p,llt ice w a s  C. I-OCICCI a w a y  t  o reveal  a clalk nmtItle, i s’ UII1 ikcl y l>ccausc tile 1 ow
d~tl$;j ty O f  ] a~)c.t U S  ( - - ]  .  ?  ~,111/C!C)  j S IIC)W kllowll  tO t)~ t OC) :;ll,:, ] ]  to su}q)ol”t  tllc
cxi st CIICC of” a 1 ar~,c nlallt 1 0) .

‘J-O SUIIIIIE II- i Z,C , CIU1-  Ycsul t s  aI-C n[c]st c.ollsist cllt w i  tl] tlic f  0 1  lowillF, scelwric) .
1 a})etus  c)ri ~,illal 1 y  loc)kecl 1 jk[! tile otll(!r f  ive nlc!cliuul- siz. cd Saturlliall  s;atcl]ites
(Mint as, Ktlccl adus , Tetllys$ Dicnw., and }{llca) , wi t}) a lli p,}] all)cdo allcl ]-cl ative] y
f] a t  spcc.t runt c.ollsist.clt[t.  w j  t}] water je.c wj tll some c.ollt  amimllts. Til(? opt j Cal
])l”o})c?rt jc!s of tl;c tl”aj] jll~, si[lc o f ’  la])c.  tus al-c illclee.  d sin(ilar t o  tllc]so o f  these
s a t e ] ]  ites ( B u r s t  ti [llld Vcwcrka,  ]g8~t ; }iu]”at t i , 1984))  . }’IIOCI)C , I-cpl”esc’llt  ill~, :i

Cl a s s  o f ”  I)ocli es that niay I)o c.onmIc)Il it) tllr outcy  S o l a r  Sys; tcm (Stc!r Il, ]993) ,  w a s
C:{~)tL1l-Cd  l)y S:it LII-ll itlt o a ret ro~,rfide orl)i t . Aftc~ aII ~n!})ac.  t ~)c. twc!o]l }’]]ocbc and
a c.onlet  or” aster oj cl, retro~,rade  l~alticles s})jI-a]c.cl  jll towa~-cls  ]a])e.  tu.s ald WeYf!
~,~c,-(>t(,(l  (sote~, ]g~zl) - lnl~,ac.t  VOI at i z.at ion of  tlIc ice, 011 1 a~)et  u s ’ s  s u r f  ace 1 ccl
tc) tltc Cllric,}lnlellt o f  tile o~]ayuc  , tlotl- i c e  ,
tllall that fouIIcl  011  }’IIc)c!l)c ‘ s surf’acc .

l)~-cexi  st jlI@, nmt e.ria] , wllicll j s  rmlder
}’art i cl 0s f“rclnl t llC I)ocly  inll)act i 11~, PIIoe.l)o

nlay a ]  s o  nave bCCII adnlixed  wi tl: m a t  rrial f r-onl  Pllocbc ‘  s  s u r f  acc . “J’IIC. d:irk
nlater ia] lIas sl>cctral , atld ]Il” C. SLll IIah]y Colll])clsi t ic)l]al , sinli)ari ties t o  tl)c dark,
]CC1 nlater ia] that scc.nls t o  l)c  ul)iquitc)us ill tlic c)ut cr S o )  al- Syst cm, i IIc.I ucli  llF,
t}lat foullcl 0]] t}lc prinlitive D-lyl)c <Isteloicls (’1’CCICSCC)  Ct a] .  ,  1989)  ,  tile Uralljalt
sate]] ites (Rurat t  i  old Mos;llcY, 1 ~~] ) , [IIIC1  }ly~)C’~jC)tl (~ ’~lOIH:iS :Illd Vcvc.1-ka  1 9 8 6 )  .
IIyl)cri  OX I i s  I)art.i cularl y  not al)] c })cIcause jt js tile Ilcxt s a t e l l i t e  closest t o
situl”l  I after la])(!t us. I t  a~)]larelltly ]las l)c~c.~1 Cc]atcd jll a  sinlilar fasllioll a s
lal)ct us, l)ut l)ccause i t  i s  i~l C.}l[iotic rotatiotl (Wisclonl Ct a l  .  ,  1984)  tile nl:itcria]
lias;  Ilc)t I)eell ]Ircf”cl-c!llt ja] 1 y  l)] acccl 011 one tl(!nli S}dlc]-c.

‘J’lle Na t  jolla] Aeronaut  f_cs allcl S})acc  Aclmillis;  t rat ic]ll Ilas ~,ivell f o r m a ]  apl)rc]val
fcjr tile (:assilli  nlissioll  t o  Saturn, t  c) I)c laullellccl ill 1997  f-or  a  2 0 0 4  cllcomlt er
with tile ~,lal]ct . ‘1’110  uli s:; iot) itlcludcs a flyl)y o f ](!ss tllall 1 0 0 0  knl t o  t}lc
:;(l ]-f [Ic. c. of 1 a~)e. t us . ‘lllc  C.[)Ill])]  C!nlc!llt Clf i I“lst I“unlc.llt  s ilicludcs a  IIar I-ow aIV3  wido

allr,] c i nlap,i llF, sy s t  c.m, t w o  i~lf rared sl)ect romcters, slid OIIC UV s;})ectronlet[!r. ‘llIi  s
~)aylc)ad w i  1 1  e~lal)l~ tllc clet.ern!illat ion allcl nla~,]]illf,  c~f tllc cc~nl~,osi t iotl c~f ]a])e.  tus ‘ S;
Sul”f ace , all[l I t  w ] ) ]  C)l)t.alll  ]lllap,  [!s witlI  rc:sc)]ut ioil o f  a  f~w nletcrs. OLIY Illal)s
:;] ,(,TJ sl)cci f  ic Ycp,iolls t o  hc! tal”~,(!tc!d  fc)l” tllc f l y b y . TILC soutllerli rc~,  i 011 i s
})al-t icu]al-]y  im})ort ant t o  detc~-nlillc  tllc exist etlce c)f a  ~)olar cap a s  l]redicted by
aIl  cxc)~, c!tloui  1110(1(!1 , atlcl t i l e  r[!~,ioll  1)(’twe[!li  1  oll~,i tLld CS o f  (l” :IIIC1 260° , W} IC.l” C. t i l e
all)cclc) c.]lall~,es nmst rapi d] y .



RII:}’ERKNCI:S

J  .  l’. }lell , D. 1’. Cruiksllallk, M .  . 1 .  Gaffey,  ]CnJ”lIs 61, 19? (l~~fj) ~

R. J. Bura t t i , 1(:[/1-11s 5 9 ,  392  (198L) .

I\.  J . B u r s t  t  j , ]C~~llS 6 1 ,  ?08 (1985).

H, J . }Wr[lt  t i altd J . A. Mosl Icr, lcf{rus 90, 1 0991  ) .

B. J . }Lurat  t j a]lcl J . Vcvcrka  , ]C:Fil”llS 5 8 ,  ?511 ( ]  9 8 4 )  .

b, J . Buratti , J , A. MO SIICI-, T .  V .  Jo}mso II, lCaJ’LIS 8 7 ,  3:39 (1990)  .

K .  N .  Clark, k. 1 1 .  ~YCIWII, }’. 1). OWCIISIIY,  A .  Stce.lc., ~~.~~l~s 58) ~f’f~  (~~~tl) .

A .  F . cook  atld l?. A .  Frallkl ill, lc:a~us 13, ? 8 ?  (15~0)  .

D .  1 ’ .  (h-uiksllatlk  Ct al . ,  lcaI-Lls 5 3 ,  90 (1983)  .

U .  Fink, I I .  l’. l,arscnl, T .  N .  Gnuticr, R .  Treffcrsj  AstrqJJys. J .  207, 1463 (1976)

J . COF,UCII,  M .  ‘hjpi C. CO; D. MOI-rj SCn I, Bul] . A m e r .  A s  I  I-ml. .$CW. 15, 655  (1 983) .

K. (;l-af”f-,  .qjf.z. BcI-. Ac:icI.  Wjss. h~jc~j )]FI, lIg (]g~~) .

1 ’ .  Gutlnlik, Astrcm. Nac}Ir. 198,  233 (1914)  .

}\. 14, lIa],kc , , 1 .  Gc!cJplIys. Rc!s.  8 6 ,  3 0 3 9  (1981 ) .

B. 1#. }la]~kc , ]~~].~]s  59, [,1 ( ]  983)  ,

B. 1!. }kq~kc , ]{,a~-~~s 6 7 ,  /,] (]9~6) .

,.1 . PI. Mc.Cord,  ‘1’. V. Jollllsoll,  J . 11. 1[1 jas; , ASt JOIdJyS. .1. 165, ~11 ~ (~971  ) .

R. IJ. Mjll i s ,  lcarus 3 1 ,  81 (1977).

1). Mc~rrisoll,  ‘J’. J  .  JOIIC!S, D .  P .  Cruiksllallk, R. N. MU1-IJIIY,  lcsil-~]s 24, ~:)~ (~~~f))  .

]{. NC ISOI1  and A .  ]iallc, j~l .$cjcv)t jfj( Ad~ieve/ucmt s of tlIc lUII:, Y. KCUICIC) , l~cl ., (D.
Reiclel ,  Pmstcm, 1987)  ,  p]). 67-99.

M .  Nc)laIlcl ct al . , ]CC71”L1S 2 ’ 3 ,  33~i (]~~~t)  .

c. l’ctc?rsc)ll, IC’arlls 24, ~199 (19-/5) .

B. A . Slilit}]  et n] . , Sejcnlc:r ? 1 5 ,  50~1 (198?)  .

s . Sc)tc:r, ~):i])e]” l)rese~ltccl at ]All co] ] C)C] . 28, CcIrIICll  U~livorsity  (1974)  .

s .  w. Squyl”c!s atlcl c. sa~,all, N:ltlf)”c 3 0 3 ,  )82 (1984)

s .  w. Syyurcs  , N. J  .  Bur s t  t  i , J . Veve. rka , C . Sa~,aIi,  lCaI’LIS 59, 4?6 (1 983) .

Ste,.l,,  g$)g:+ ? tile 1 i t t 1(! l)c)dy pa])cl-  - lc)c)k itl ycm]” t rj t otl f i 1 e

1:. F. I’CCICI. SCO et al . ,  AstrcJzI. J .  9 7 ,  58~  (198~)  .

1’. ‘Jllolllas  allcl J . Vc!vc’l”ka  , ]  C~j-llS  64, /,]/, (1985).

0 .  C . L!cllclc’1  1, }l:Irv:/rd ATJII . 6 9 ,  218  ( 1 9 0 9 ) .

J . ~i~;clc)l[l, S. cl .  ]Ic);i]c  ,  ],-. Mir,ll;iycl,  j’<:<l}lls 5 8 ,  ] 37 (]98~1)  .



‘1’llis  rcs;ca~cII w a s pc!l”fol-mccl at- tllc! .Jct l’ropul  si 011 l,:ibol-at ol-y , Gal  i f ol-llj a
]llst 3 tutc’ of ‘J’(!C11I1OI  c)~,y, u]I(lc1”  cotlt]-:ic:t  t o t~]c Nat  ~oIla] Aerc~~laut i cs allcl S~JaCe
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